Preparation, structural and temperature dependence of optical property of ZnO nanostructures on seeded porous silicon / Kevin Alvin Eswar by Eswar, Kevin Alvin
UNIVERSITI TEKNOLOGI MARA 
PREPARATION, STRUCTURAL AND 
TEMPERATURE DEPENDENCE OF 
OPTICAL PROPERTY OF ZnO 
NANOSTRUCTURES ON SEEDED 
POROUS SILICON 
KEVIN ALVIN BIN ESWAR 
Thesis submitted in fulfilment 
of the requirements for the degree of 
Master in Science 
Faculty of Applied Sciences 
September 2014 
AUTHOR'S DECLARATION 
I declare that the work in this thesis was carried out in accordance with the regulations 
of Universiti Teknologi MARA. It is original and is the result of my own work, unless 
otherwise indicated or acknowledged as referenced work. This thesis has not been 
submitted to any other academic Institution or non-academic institution for any degree 
or qualification. 
I, hereby, acknowledge that I have been supplied with Academic Rules and 
Regulations for Post Graduate, Universiti Teknologi Mara, regulating the conduct of 
my study and research. 
Name of Student : 
Student I.D. No. : 
Programme : 
Faculty : 
Thesis Title : 
Signature of Student : 
Date : 
Kevin Alvin Bin Eswar 
2011889962 
Master in Science (By Research) 
Faculty of Applied Sciences 
Preparation, structural and temperature dependence of 
optical property of ZnO nanostructures on seeded 
porous Silicon 
j ^ 
September 2014 
ii 
ABSTRACT 
In this work, ZnO nanostructures were grown on seeded porous Silicon (PSi) template. 
There were two stages in this study; the preparation of seeded PSi template in the first 
stage and the deposition of ZnO nanostructures on seeded PSi in the second stages. 
The first stage was involved the preparation of PSi by using electrochemical etching 
method with current density of 20 mA/cm2 for 20 minutes. Then, the PSi was seeded 
by nanostructured ZnO films using spin coating method. In this stage, effect of 
precursor molarity and post-annealing temperature were studied using FESEM, AFM, 
and PL spectrometer. The FESEM images revealed that the seeded PSi was composed 
of ZnO nanoparticles. Low average surface roughness at molarity of 0.15 M and post-
annealing temperature of 500 °C shows the uniformity of particle size on the PSi 
surface. Besides, three distinct peaks are appeared related to ZnO nanoparticles, ZnO 
defects and PSi surface in PL spectra. In the second stage, ZnO nanostructures were 
grown on seeded PSi via hydrothermal immersion method. The FESEM, XRD, and 
PL spectrometer were used to study the effect of precursor molarity and post-
annealing temperature. FESEM images revealed that flower-like ZnO with petals 
composed of hexagonal nanorod was found at molarity of 0.20 M. XRD results shows 
that there are strain in the lattice of ZnO nanostructures. Two peaks were appeared in 
UV and visible ränge in PL spectra. Peak in UV ränge can be attributed to the ZnO 
nanostructures while visible ränge was related to ZnO defects and PSi surface. The 
highest peak intensity in UV ränge was found at annealing temperature of 500 °C. In 
addition, temperature dependence of PL for sample of ZnO nanostructures on seeded 
PSi with molarity of 0.20 M and post annealing temperature of 500 °C was also 
studied. The UV emission peaks were focused and discussed in details. The results 
show that the peak was shifted to lower energy as the temperature increases. It can be 
attributed to the shrinkage of energy band gap. By Varshni's approach, E(0), a and ß 
were found to be 3.26493 eV, 2.2 x 10"4 eV/K and 650 K, respectively which is 
comparable to other researcher's fmdings. Furthermore, by Arrhenius's equation, the 
thermal excitation energy was found to be 47.65 meV. 
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